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One of the critical problems facing
producers of cottonseed for planting is
low germination. This can be attributed
to some extent to mechanical damage
during mechanical harvesting, ginning,
and pneumatic conveying. A research
project is being conducted jointly by the
Agricultural
Engineering Department
and the Seed Technology Laboratc-ry under a contract with USDA to determine
the effect of mechanical damage on the
overall quality of cottonseed. This progress report gives the results from an
initial phase of the study designed to
determine what effect mechanical damage caused by static loads has on seed
germination.
In studies of this nature, it is desirable to obtain a continuous recording
of the deformation of the cottonseed in
response to a slowly applied force. Figure 1 basically illustrates the apparatus.
The seed is placed in position and held
snugly against the rotational beam by
the adjustable stop, the stop is locked
in position, then a force is applied to the
other end of the beam, causing the beam
to rotate and place a force on the seed.
Force and deformation transducers are
connected in the device to give an electronic signal proportional to the force
being applied to the seed and the subsequent seed deformation. These two signals are then fed through an analog
computer to an X-Y plotter. The plotter
plots the curve of force versus deformation as shown in Figure 2.
The quantity of energy absorbed by a
seed subjected to a given fo rce is equal
to the area under the force-deformation
curve. It can be obtained by integrating
the equation for the curve. With this
system, the integration is performed by
1 :Former

graduate student, research associate,
and associate agricultural engineer, respectively.

the analog computer. The amount of
energy absorbed is printed directly by
a digital voltmeter and printing system.
The complete apparatus is shown in
Figure 3.
The cottonseed used in the tests were
Stoneville 213 variety produced in 1965.
The cotton was hand-picked and handginned in order to minimize damage to
the seed. The loading tests were conducted on seeds at 4, 8, and 12 percent
(dry basis) moisture content. Tests
were conducted with seed in longitudinal .
and transverse positions. Ten levels of
force varying from 2 to 30 pounds, de-

pending upon the moisture content, were
used.
A total of 25,200 seeds were used in
the experiment. They were divided into
252 100-seed lots. Twelve lots were used
for determining the initial seed germination percentage at each o f the three
moisture contents. The remaining two
hundred and forty lots were used in the
luading test. Each treatment was reph
cared four times.
Germination tests were conducted on
rhe seed immediately after each loadin.\2
rest was completed to determine the ger
mination percentage.

Figure 3. lnstrumen+s used to determine the quantity of energy absorbed by seed:
(1) X-Y plotter, (2) analog computer, (3) digital voltmeter, and (4) printer.
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Results
An evaluation of the mechanical darn
age can be made by the relationship between applied force and percent germination. These relationships show that cottonseed are more easily damaged when
a force is applied to the cottonseed in
longitudinal position. To maintain a germination of 80 percent, the maximum
force cottonseeds at 4, 8, and 12 percent
moisture could withstand with force applied to the side was 26, 25, and 13
pounds, respectively. For the same percent germination and moisture contents.
the maximum force they could withstand
with force applied to the end was 18.
14, and 10 pounds, respectively.
The mechanical damage can also lx
evaluated by the relationship between the
percent germination and the amount of
energy absorbed by the seed during the
loading test. This showed again that the
seed are more easily injured when the
force is applied to the cottonseed in
longitudinal position. To maintain a germination of 80 percent, the maximum
static energy a cottonseed could withstand with force applied to the sides
was 0.35 inch-pounds. For the same
germination, the maximum static energy
a cottonseed could withstand with force
applied to the ends was 0.20 inch-pounds.
Therefore, cottonseed handled in bulk
should not be allowed to absorb more
than 0.20 inch-pounds.
Further research will be necessary to
relate this basic information on static
tvrces to the dynamic forces encountered
in harvesting and handling equipment.
This research , is designed to produce
design criteria and recommendations for
cotton planting seed handling systems.
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